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TABLE 1. Frequency for the top five ICD-9 and ICD-10 codes for the multiple causes of death and for codes that
generated further investigation

Code Grouping or frequency Number

1CD-9 morbidity/mortality codes {or deaths between 1978 and 1398

IcD9 Five most frequent grouping of codss (total diagnosis codes 696 from 252 decedents™)
420.0-429.9 Other forms of heart disease 67
410.0-414.9 Ischemic heart disease 58
200.0-208.9 Malignant neeplasms of lymphatic and hematopoletic tissue 45
570.0-578.9 Other diseases of digestive system 37
280.0-289.9 Diseases of blood and blood-forming organs 34

Frequency of codes that generaled further investigationt

046.1 CJD 0
3108 Specific nonpsychatic mental disorders following organic brain damage, unspecitied 1
3319 QOiher cerebral degenerations, unspecified 0
3419 Other demyelinating diseases of central nervous system, unspecified 4]
348.8 Other conditions of brain 0

{CD-10 morbidity/mortality cotes for deaths for 1989 through present

ICD-10 Five most frequent grouping of codes (total diagnosis codes 182 from 77 decedents*)
130.0-151.9 QOther forms of heoart disease (s.g., cardiac arrest, congestive hear failure, endocarditis) 21
120.0-125.9 Ischemic heart disease 18
N17.0-N19.9 Renal failure 15
160.0-169.9 Cerebrovasular disease 12
110.0-113.9 Hyperensive disease 8

Fraquency of codes that generated further investigaliont

AB1O cJo o
AB1.2 " Progressive multifocat levkoencephalopathy 0
AB1.Y Atypical virus infection of central nervous system, unspecified 1]
Ba4.8 Sequelae of ofher specified infectious and parasilic diseases 0
EB5.2 Heredofamilial amyloidosis, unspecified 0
Fo3 Unspecified dementia 3
G20 . Parkinson's disease 1

- (G300 Alzheimer's disease with early onset o
5309 Alzhelmer's disease, unspecified 1
G318 Other specified degenerative diseases of nervous sysiem o
G47.0 Disorders of initlating and maintaining sleep 0.
G900 Disorders of the autonomic narvous systam o
G93.3 Postviral fatigue syndrome 0
Ga3.4 Encephalopatby, unspecitied 0
(93.9 Disorder of brain, unspecified 0
G96.9 : Disorder of central nervous system, unspecified 0
G98 Other disorders of nervous system, no! elsewhere classified 0
Rog Other ill-defined and unspecified causes of morality i}

* Mean number of multiple cause of death codes ksted per decedent is 3 for both ICD-8 and ICD-10.

t Mean age at death for those decedents that tripgered further investigation was 79.5 years (range, 64-101 years).

these diagnoses were autopsy and/or biopsy confirmed by
examinaton of brain tissue. Of these 36 CJD donors, 34
(94%) were identified as sporadic CJD, 1 as familial CJD
(E200K}, and 1 as iatrogenic CJD. :

- These 36 donors donated blood in 16 states in the
United States between 1970 and 2006. The mean age of
these donors at onset of their CJD was 60 years (range,
39-74 years). The mean of reporied donations made by
the donors was 20 (range, 1-76}. Not all of the donations
vielded an enrolled recipient. Of the units linked to iden-
tified study recipients, red blood cells (238 units) were the
most commonly received component, followed by plate-
lets (75 umnits), and plasma (49 units) with the remaining
units being other types of components such as whole
blood, cryoprecipitate, and granulecytes (35 units). The
transfusion service did not report the type of component
received for 41 of the recipients.
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Study recipients and the results of their follow-up

A total of 436 recipients were included in this lookback.
Their median age at transfusion was 66.1 years (range, 4
days to 99 years). They received transfusions in 30 differ-
ent states between 1970 and 2006.

As of the end of December 2008, 329 recipients {75.4%})
were deceased, 91 (20.9%) were alive, and 16 (3.7%) were
lost to follow-up. For those who died, the median age at
death was 70.5 years (range, 8 months-101 years). None
died with a diagnosis of CID. The top five causes of death for
the reported combined underlying cause and multiple -
causes of death groupings arelisted in Table 1; 1CD-9 codes
were used for deaths occurring before 1999 and ICD-10
codes were used for deaths accurring for 1999 through
present and the complete list can be found in Table 1. On
average, the decedents had three multiple causes of death
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TABLE 2. Distribution of recipients by vital status and the interval between their transfusion and their donor’s
: onset of CJD

interval between recipient’s transfusion and

Lost to follow-up ’ Totad

donor's enset of CJD symptems {months) . Alive Deceased

=12 : 17 44 5 66 (15.1%)
1324 5 32 3 40 (9.2%)
25-36 12 50 1 63 (14.5%)
37-48 5 35 0 40 (9.2%)
49-60 8 43 "0 81 (11.7%})
61-72 g 15 26 0 41 (9.4%)
=73 29 99 7 135-(30.9%;)
Total ) 91 (21%) 329 (75%) 16 (4%) 436 (100%)
Person-years followed 1199.25 832.25 84.5 2086.00

TABLE 3. Distribution of recipients by years of postiransfusion survival and the interval between transfusion
. and onset of CJD in donor

Interval between recipient’s transfusion and

Postiransfusion survival (years)

donor's onset of CJD symptoms {monihs) =4 5 6 7 8 9 10 =11 =5, subtotat Total
=12 47 2 1] 0 7 1 3 6 19 85
131024 ’ H Q Q 1 1 1 2 4 g 40
25 to 36 51 i} -2 1 [¢] 1} 1 8 12 63
37 10 48 27 0 2 2 0 1 2 6 13 40
49 to 60 36 1 3 2 [¢] 1 [¢] g 15 51
614072 19 1 3 9] 2 2 2 i2 22 41
=73 81 3 1 5 4 4 1 36 54 135
Total 292 7 1 1" 4 10 11 8o 144 436

listed. Codes that triggereél further investigation were .

310.9, F03, G20, and G30.9 and eccurred six times. Review
of each of the six death certificates verified that none
included any mention of prion diseases. The mean age of
the six decedents was 79.5 years (range, 64-101 years;
Table 1), Almosthalf (49%) of the recipients died within the
first year after transfusion. The 2006 NDI results indicated
that 91 recipients {(all but 2 were adults) were still aliveatthe
end December 31, 2006. Of these 89 adults, AutotrackXP
subsequently provided further evidence that at least 85
percent of them were alive.

Recipients in the study were docurnented to have sur-
vived for a total of 2096.0 person-years after receipt of a
blood component from a CID donor (Tabie2}. The 329
deceased recipients contributed 832.25 of these person-
years and the 91 recipients who were glive as of December
2006 coniributed 1199.25 person-years. The remaining 16
recipients who were lost to follow-up had contributed 64.5
person-years.

A majority (60%) of the 436 recipients in this study
received blood and components from CJD donors that
were donated 60 months or less before their onset of CJD
(Table 2). A total of 66 recipients received their units
within 12 months or less of the donor's onset of CJD. Of
the 260 recipients who received blood from donors 60
months or less before their donor's onset of CJD, 47 (18%)
were still alive as of 2006.

Approximately one-third of the recipients survived 5
or mote years after transfusion (Table 3). Within this group
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of long-term survivors, 63 reciplents (46.8%) received
blood that had been donated 60 months or less before
onset of CJD in the donor.

We compared the tisk associated with receipt of blood
camponents donated 60 months or less before the onset
of the prion disease in the CJD donors in the United States
and the vCID donors in the United Kingdom. Whereas in
the United States, no case of CJD was identified among the
68 long-term surviving rvecipients of the blood compo-
nents donated by the CJI} donors within the 60-month
period before their onset, in the United Kingdom 3 cases
of vCJD {14%} were identified among 21 long-term surviv-
ing recipients of the blood components donated by the
v(JD donors (p = 0.012, Fisher's exact test).

DISCUSSION

This study evaluates the risk-of transfusion transmission
of CJD in US blood recipients and compares the risk o
that reported for vCJD} in the United Kingdom. Qverail, the
US recipients survived for a total of 2096.0 person-years
after recelpt of a blood component from 4 CJD donor. No
recipient was found to have been diagnosed with CJD.

_ These results indicate that for the period studied, the rigk,

if any of transfusion transmission of CJD by CJD donors is
significanty lower than the tisk of transfusion transmis-
sion of vCJD by vCJD donors.

Although the incubation period for prion diseases

_can be very long, about 30 years or longer as observed .

<
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when environmental exposures can be reasonably esti-
mated (e.g., Kuru, dural graft-associated CJD, and pitu-
itary hormone-associated CJD), it is noteworthy that at
least one case for each of these prion diseases has been
observed within 10 years of an exposure. The present plan
for evaluating transfusion transmission of CJD is to con-
tinue the current sutveillance efforts and to continue to
identify new recipients for at least another 3 years.

There could be a variety of reasons for not seeing a
case of CJD in our recipient population. One of the most
likely reasons is that CJD may not be transmitted by blood

transfusion, unlike its variant counterpart. If the agent

that causes CJD were present in human blood, its concen-
tration might be too low to transmit an infection by the
intravenous route. It is also possible that this study has not
yet included enough donors and recipients to observe an
infection or followed up on’ the study recipients long
enough for them to have completed their incubation
petiod.

The observation of zero cases of CJD among recipi-

ents in this study is consistent with the considerable addi-

tional data in the medical literature on the risk of
transfusion transmission of human prion diseases that
has recently been reviewed.® In addition to the UK TMER
study, we are aware of a German lookback investigation of
one blood donor who died of CJD. The donor had 27 defi-
nite recipients and 8 probable recipients (total, 35): Nene
of the deceased recipients died from dementia or neuro-
logic causes. Of the 14 who were alive at publication, none
exhibited signs of dementia; the longest period of
follow-up was 21 years.”

Through 2007, the proportion of vCJD cases among
the long-term surviving recipients who received blood
from a vC]D donor 60 months or less before onset of the
donors”illness was 14 percent in the United Kingdom. In
contrast, the present study identified no case of CJD
among the 68 long-term surviving recipients of the blood
components donated by the CJD donors .within the
60-month period before their onset. In addition, the
smaller UK study of blood components donated by CJD
donors in the United Kingdom revealed no transfusion

transmissions of CJD. Thus, the results of the present .

study in combination with the results from the TMER
study in the United Kingdom strongly support the conclu-
sion that the risk, if any, associated with receipt of blood
components from CJD donors is significantly Jower than
that associated with receipt of blood componerits from
vCJD donors. .
The limitations of this study include the fact that 15
(42%) of the CJD dondrs enrolled in this study did not have
their diagnosis confirmed neuropathologically. The CID
itlness of each of these 15 donors was diagnosed by a neu-
rologist and at Ieast 11 of these donors had an electroen-
cephalogram characteristic of CID and/or a positive
cerebrospinal fluid test for the neuron-specific enolase or
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14-3-3 proteins, Nevertheless, it is possible that not all the
recipients received blood from a true CJD donor,

Another limitation of this study is that we relied upon
the US multiple cause of death data to identify CJD in
recipients. The sensitivity of such data was assessed by a
CDC study conducted in 1996, shortly after vCJD was first
announced in the United Kingdom. Although this latter
study did not allow for sufficient time for complete filing
of all death records, it nevertheless found that the sensi-
tivity of the death records compared to very active, alter-
native surveillance efforts was 86 percent.* In addition to
this study, Davanipour and colleagues® found the false-
positive rate of the death certificates to be 8.3 percent.

Assessment of risks of blood-borne transmission of
diseases with potentially long latent periods isrinherent[y
limited by the poor survival of transfusion recipients. In
the present study, for example, approximately 26 percent?*
of the recipients were alive 10 years after transfusion.
Although this survival rate is low, it is consistent with
another report of lookback investigations in which only 26
percent of the recipients had survived 10 or more years,
posttransfusion. Lookback investigations may be mare
inclined to have lower posttransfusion survival rates
because they overrepresent recipients that receive mul-
tiple transfusions® This relatively low survival rate
contributes to the limited statistical power of the present
study despite its being the largest study of its kind
reported 1o date to assess the risk of transfusion transmis-
sion of CJjD. Further detection and enrolliment of donor/
recipient clusters will continue to increase the power, and,
if recipients remain free of CJD, will continue to provide
the most direct evidence for the absence of CJD transmis-
sion by transfusion. Finally, another limitation encoun-
tered in this and other lockback investigations is the
increasing difficulty in obtaining identifying information
on all recipients. As hospital personnel have become more
concerned about remaining in compliance with the
federal medical privacy rule of the Health Insurance Port-
ability and Accountability Act (HIPAA), our ability to
obtain patient information has been reduced.

In addition to providing public health surveillance
data on CJD and blood transfusions, our study provides

important evidence demonstrating that compared to

vC]D donors, CJD donors pose much less of a risk, if any,
to blood safety. Precisely why this difference exists,
however, is not fully understood, although cleaily CJD and
vC)D are different prion diseases. They are most prevalent.
in different age groups, their pathology and etiologic prion
disease agents differ, and they are characterized by a dif-
ferent pattern and duration of clinical signs and symp-
toms.>® As pointed out by the authors of the TMER study,
the observed increased lymphoreticular involvement in

-vCJD compared to CJD is consistent with an increased

transfusion-transmissibility of vCJD.?** Further research
may shed additional light on the pathophysiologic

-



mechanisms that account for the greater transfusion
“transmissibility of vC)D compared to CJD.
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Protecting people
Preventing harm
Preparing for threats

Latest research into prevalence of vCJD consistent with
findings of existing studies

. 22 May 2009

Latest estimates of the number of people asymptomatic for variant Creutzfeldt-Jakob disease (vCJD} in the
population remain very low, according to results from a large scale study of tonsil fissue by the Health
Protection Agency, published in today's BMJ (Friday 22nd May 200_9). '

No evidence of the abnormal prion protein associated wrth vGJD was found i ln any of the 63,000 samples
analysed.

In 2004, the Health Protection Agency launched the National Anonymous Tissue Archive (NATA) to determine

prevalence of asymptomatic vCJD in the population, by looking for the prion protein associated with vCJD in-

extracted tonsils. The tonsils are ane of the sites in the body where, once infected, vCJD prions can accumulate
. (other sites inciude the spleen, appendix, lymph nodes, spinal cord and brain). |

Awareness of the prevalence of vCJD in the population is important to determine the level of risk to the populatrcm
and to limit the impact of infection or plan healthcare Inferventians for peaple wha may develop the dlsease

The survey has already involved collection and analysis of 63,000 discarded tonsils, and will continue on until a
total of 100,000 samples of leftover tonsil fissue have been examined.

When the archive was establ:shed it was estimated that up to 50 of the 100,000 samp]es coutd contain the
abnormal prion protein, however so far none of the samples are posntrve

The findings suggest there may be fewer undetected asymptomatic-cases of vGJD in the population than were
‘previously expected. However, only by testing a larger number of tonsils and continuing and expanding on the
current survey, will scientists be confident that the prevalence is lower than earlier estimates.

Dr Jonathan Clewley, an expert on vCJD at the Healtﬁ Protection Agency, said: "It may be that we have seen the
worst of vCJD already, although we need to keep vigilant and implement appropriate public health measures to
prevent any possible secondary spread of dlsease v

. "Estimating the prevalence of people who are carrying vCJD unknowingly Is important in guiding our public health
response to this disease and ensuring all necessary precautions are taken to reduce this risk of further
transmission of the agent through surgical operations and other healthcare settings.

"Further studies are planned to strengthen prevalence estimates, these will involve large scale anonymous tissue
surveys, and continuation with the testing of tonsil spectmens especually in the o[der age groups. '

- Ends
Notes to editors _ ' . . ‘

1. The Natlonal Anonymous Tissue Archlve (NATA) is managed by the CJD Team at the Health Protectlon Agency
and the Transmissible Sgongiform Encepha!opathles Unit for the Department of Health.

" 2. The findings are published in the BMJ paper; Prevalence of diseasé refated prion protein in anonymous tonsif
specimens in Britain: a cross-sectional opporiunistic survey, J Clewley ef al. BMJ 2009; 338: b1442.

3. 63,007 samples were taken, of which 12,763 were from the birth cohort where most cases had arisen {1961-
1985), 19,908 were in the 1985-1895 cohort who would have also been exposed to BSE from infected meator
meat products. None of the samplas that were |nvest|gated by lmmunohistochemlstry or immunoblotting were- '
posmve for the presence of prpGID. '

4. The archive is completely anonymous after tongils gre removed they'are separated from any identnf able patient

httD‘/ fwww hoa.org. uk/webw/ HPAweb&HPAweannteanend v/ HPAweb G/ 1242.. 2009/05/25





